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(54) Shorts type disposable diaper 

(57) A shorts type disposable diaper is disclosed. 
The diaper has a plurality of body-surrounding elastic 
members provided at a body-surrounding portion which 
is located between a waist opening portion and a leg 
opening portion. The body-surrounding elastic mem- 
bers extend in the circumferential direction of the diaper. 
The body-surrounding elastic members are fixedly dis- 
posed in at least side portions which extend outward 
from longitudinal side edges of the absorbent core in a 
stretched state so as to manifest elastic contractibility, 



but are not disposed in at least the center of the portion 
where the absorbent core exists, or alternatively, are 
disposed in the portion where the absorbent core exists 
in such a manner that elastic contractibility does not 
manifest in at least the above center. The width of the 
absorbent core measured at the position where the 
body-surrounding elastic members are disposed is 30 
to 60% of that of the diaper, and the width of parts of the 
body-surrounding elastic members which manifest con- 
tractibility is 40 to 95% of that of the diaper. 
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Description 

BACKGROUND OF THE INVENTION 

5 [0001 ] The present invention relates to a shorts type disposable diaper of which the liquid-absorbing area of the 
absorbent core can be made effective use of. 

[0002] The assignee of this application has previously disclosed in United States Patents 5,415,649 and 5,449,353 
a shorts type disposable diaper having a waist opening portion and a pair of leg opening portions in which gathers are 
formed separately and circumferentiaily around an entirety of each of the waist opening portion and the leg opening 

10 portions by providing elastic members at the periphery of the respective opening portions. The diaper also has gathers 
at a body-surrounding portion which is located between the waist opening portion and the leg opening portion. The 
gathers extend in the circumferential direction of the diaper and are formed by providing elastic members at the body- 
surrounding portion. The elastic members are provided across the absorbent core, or alternatively not provided on the 
absorbent core but provided in such a manner that the gathers are formed at the side portions of the body-surrounding 

15 portion. 

[0003] Japanese Patent Laid-Open No. 2-4364 discloses a shorts type disposable diaper which has a pair of con- 
tractible side panels in side portions of the diaper connecting a rear portion and a front portion and has an elastic 
member in a waist opening portion. The disclosed shorts type diaper, however, tends to cause gapping between a 
wearer's skin and the waist or leg openings of the diaper and usually shows low flexibility to fit a large range of sizes 
20 of wearers due to poor elongation stress characteristics of the side panels. Further, in order to prevent the diaper from 
sagging or drooping while worn, the side panels should have an increased stress in elongation and contraction, which 
not only gives a wearer a feeling of being pressed but needs no little force to widen the waist opening, tending to make 
it difficult for a diaperer to put the diaper on a wearer or for a wearer to put it on. 

[0004] Japanese Patent 2602408 discloses a shorts type disposable diaper having elastic members disposed around 
25 the waist, wherein the elastic members each has a part in a non-stretched state and a part in a stretched state. The 
non-stretched part of the elastic member is formed by adhering the elastic member to a backsheet with an adhesive 
in its non-stretched state. However, an operation of adhering an elastic member in a non-stretched state to some parts 
of sheeting and in a stretched state to other parts needs a large amount of an adhesive, is liable to involve processing 
troubles, and increases in production cost. Moreover the adhesive makes the diaper stiff as a whole to impair the 
30 texture. Because the non-stretched part and the stretched part, which have conflicting properties, are made of the 
same elastic member, it is difficult to control the stretching characteristics. As a result, the diaper fails to maintain 
sufficient tension to hold to the wearer and easily sags and droops while worn, or the diaper exerts too much tension 
to uncomfortably press a wearer's body. 

[0005] It is therefore an object of the present invention to provide a shorts type disposable diaper which flexibly fits 
35 a large range of wearer sizes, is easy to put on a wearer, exerts moderate tension to maintain a snug fit to a wearer, 
and has a neat appearance on a wearer. 

SUMMARY OF THE INVENTION 

40 [0006] The above object of the present invention is accomplished by a shorts type disposable diaper comprising a 
liquid-permeable topsheet, a liquid-impermeable anti-leakage sheet and a liquid-retentive absorbent core, and having 
a plurality of body-surrounding elastic members provided at a body-surrounding portion which is located between a 
waist opening portion and a leg opening portion, said body-surrounding elastic members extending in the circumfer- 
ential direction of the diaper, wherein: 

45 

said body-surrounding elastic members are fixedly disposed in at least side portions which extend outward from 
longitudinal side edges of said absorbent core in a stretched state so as to manifest elastic contractibility, but are 
not disposed in at least the center of the portion where said absorbent core exists, or alternatively, are disposed 
in the portion where said absorbent core exists in such a manner that elastic contractibility does not manifest in 
so at least said center, 

the ratio of the width of said absorbent core at the position which corresponds to the position where said body- 
surrounding elastic members are disposed to the width of said diaper is 30 to 60%, and 

the ratio of the width of parts in which said elastic members manifest elastic contractibility to the width of said 
diaper is 40 to 95%. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The present invention will be more particularly described with reference to the accompanying drawings, in 
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which: 

Fig. 1 is a perspective view of an embodiment of the shorts type disposable diaper according to the present in- 
vention; and 

5 Fig. 2A is a plan view of the topsheet side of the shorts type disposable diaper of Fig. 1 in the flat-out stretched 

state before assembly, and Fig. 2B is a cross-section of Fig. 2A along line b-b. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 [0008] A preferred embodiment of the shorts type disposable diaper according to the present invention will be de- 
scribed with reference to the drawings. Fig. 1 is a perspective view of the diaper. Fig. 2A is a plan view of the diaper 
of Fig. 1 in its unfolded and stretched state before assembly, viewed from the topsheet side thereof. Fig. 2B is a cross- 
section of Fig. 2A along line b-b. 

[0009] As shown in Figs. 1 , 2A and 2B, the disposable diaper 1 of this embodiment is of shorts type and comprises 
15 an absorbent body 1 0 and an exterior member 1 1 . The absorbent body 1 0 is substantially rectangular and comprises 
a liquid-permeable topsheet 2, a liquid-impermeable anti-leakage sheet 3 and a liquid retentive absorbent core 4 which 
is interposed between the topsheet 2 and the anti-leakage sheet 3. The exterior member 11 is disposed on the anti- 
leakage sheet 3 side of the absorbent body 10. 

[0010] The diaper 1 is made up of a front portion A, which is disposed on the wearer's stomach side, a rear portion 
20 b, which is on the wearer's back side, and a crotch portion C, which is between the portions A and B. Side edges A1 
and A2 of the front portion A and side edges B1 and B2 of the rear portion B are joined together, respectively, to form 
a waist opening portion 5 and a pair of leg opening portions 6. The joining is carried out by heat sealing, RF sealing, 
ultrasonic sealing, and the like. 

[001 1 ] The topsheet 2, the anti-leakage sheet 3, and the absorbent core 4 are joined together by a prescribed means 
25 to form a rectangular absorbent body 10. The topsheet 2, the anti-leakage sheet 3, and the absorbent core 4 are all 
rectangular. The topsheet 2 and the anti-leakage sheet 3 can be of those commonly employed in this type of diapers. 
The absorbent core 4 is made up of superabsorbent polymer particles and a fibrous material and covered by tissue 
(not shown). 

[001 2] As shown in Fig. 2A, a pair of cuffs (or flaps) 8 made of a liquid-resistant or liquid-impermeable and breathable 
30 material are provided on the lateral sides of the absorbent body 10. Each cuff 8 has its one longitudinal end fixed to 
the topsheet 2 over the length of the absorbent body 10 with the other end free. A cuff elastic member 81 is fixed in 
its stretched state to each cuff 8 in the vicinity of its free end, whereby the cuffs 8 stand upright to present barriers 
against the flow of liquid waste flowing in the lateral direction. 

[001 3] As shown in Fig. 2B, the absorbent body 1 0 is disposed on the central portion of the exterior member 1 1 with 
35 their longitudinal directions agreeing with each other. The absorbent body 10 and the exterior member 11 are fixed 
together by partial bonding. Such a way of fixing is more effective to prevent unfavorable gathering (described later) 
of the absorbent core 4. 

[0014] As shown in Fig. 2B, the exterior member 11 comprises at least two sheets; an outer sheet 12 and an inner 
sheet 1 3 that is disposed on the inner side of the outer sheet 1 2. These two sheets are made of, for example, nonwoven 
40 fabric. The exterior member 1 1 forms the contour of the diaper 1 , and the outer sheet 1 2 of the exterior member 1 1 
serves as the outermost surface of the diaper 1 . The inner sheet 13 is joined to the inner side of the outer sheet 12 
with an adhesive, such as a hot-melt self-adhesive. The exterior member 11 has an almost rectangular shape with 
middle portion of each lateral side curved inward to make a hourglass shape. 

[0015] The exterior member 11 extends outward from the front and rear edges of the absorbent body 10, and the 
45 extensions are folded back on the topsheet 2 side with the folded ends being positioned on the absorbent core 4 as 
shown in Fig. 2B. 

[0016] As shown in Fig. 2A, a plurality of waist elastic members 51a and 51b are fixedly provided in their stretched 
state at the front and rear ends of the exterior member 1 1 between the outer sheet 1 2 and the inner sheet 1 3 over the 
whole width of the exterior member. The elastic members 51a and 51b are disposed such that their ends meet with 
50 an overlap when the side edges A1 and A2 of the front portion A and the side edges B 1 and B2 of the rear portion B 
are respectively joined together. Thus there are formed substantially continuous gathers encircling the waist opening 
portion 5 of the diaper 1 . 

[0017] As shown in Fig. 2A, the curved portions of the exterior member 11 (crotch portion C) are provided with leg 
elastic members 61a and 61b. Each of the elastic members 61a and 61b comprises a middle part 61a', 61b' and side 
55 parts 61a", 61b" which are extensions from both ends of the respective middle part. The middle parts 61a' and 61b' 
are disposed across the crotch portion C, and the side portions 61 a" and 61 b" are along the curves of the crotch portion 
C . The elastic members 61 a and 61 b are held between the outer sheet 1 2 and the inner sheet 1 3 with their side portions 
61a" and 61b" being fixed in their stretched state by an appropriate means. When the side edges A1 and A2 of the 
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of gathers encircling the leg opening portions 6. mamhorc Ri a 6 1 b and the cuff elastic member 81 are 

me bbdysurrounding portion 0 .n the earner ^"^^g elastic member, 71 a, 71 b 

totaled between the waist opening portion 5 and the leg opening portion 6 of the diaper 
<.™.d»— r „ba^^^ 

portions D1 where the body-surrounding elastic members 71 a and 71 b are prov.ded. 
.00201 The body-surrounding elastic members 71a and 71b are not disposed in at least the center of the portion 

======= 
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Fig. 2) of the absorbent core 4 measured in its flat state at the position which corresponds to the position where the 
body-surrounding elastic members 71a and 71b are disposed to the width W1 (see Fig. 2) of the diaper 1 measured 
in its flat state is 30 to 60%, preferably 40 to 50%, still preferably 43 to 48%. If the ratio W2/W1 is less than 30%, 
sufficient absorbing performance is not exerted. A W2/W1 ratio exceeding 60% has no merit from the standpoint of 

5 material cost. As concerns the present embodiment shown in Fig. 2, the absorbent core 4, being rectangular, has the 
same width at any position of measurement in its longitudinal direction. In case where the absorbent core 4 has its 
width varied in the longitudinal direction, for example, where it has the shape of a hourglass, the width W2 is measured 
at a position which corresponds to the position where the body-surrounding elastic members 71 a and 71 b are disposed. 
[0024] Prevention of the absorbent core's bunching is also advantageous in that the outer appearance of the diaper 

10 1 while worn is improved. 

[0025] To prevent bunching of the absorbent core 4 is especially effective when the absorbent core 4 is thin, light or 
highly soft. In detail, (i) when the absorbent core 4 has a thickness of about 0.5 to 10 mm, particularly about 0.5 to 5 
mm, or (ii) when it has a pulp fiber content of about 0 to 55% by weight, particularly about 0 to 30% by weight, or (iii) 
when it has a Taber stiffness, a measure of softness, of 0.5 to 20 gf-cm, particularly 0.5 to 10 gf-cm, in particular 0.5 

15 to 5 gf-cm, the absorbent core 4 has a particularly good fit but is, in turn, liable to bunching. By arranging the body- 
surrounding elastic members 71a and 71b in the above-described configuration, such an absorbent core 4, although 
it is thin and light and therefore easily deformed, can effectively be prevented from bunching. Incidentally, where the 
absorbent core 4 has a pulp fiber content of 0 to 55% by weight, it is preferred for the absorbent core 4 to have a 
superabsorbent polymer content of 40 to 100% by weight, particularly 50 to 100% by weight. The absorbent core 4 

20 can further contain other fibrous materials than pulp fiber, such as thermally bonding fiber. 

[0026] The Taber stiffness can be determined in accordance with "Taber stiffness tester method for Paper and Board" 
specified in JIS P8125. Specifically, Taber stiffness of an absorbent core 4 (inclusive of enveloping tissue) cut into a 
size of 3.8 cm x 7.0 cm is measured with a Taber stiffness tester. 

[0027] It is possible to use an absorbent core containing no pulp fiber. For example, an absorbent core comprising 
25 a nonwoven fabric web having superabsorbent polymer particles dispersed therein can be used. The proportion of the 
nonwoven fabric web is preferably 50 to 80% by weight, still preferably 60 to 70% by weight, and that of the superab- 
sorbent polymer is preferably 20 to 60% by weight, still preferably 30 to 50% by weight. 

[0028] In order to secure a good fit around the wearer's waist with a moderate tension, the ratio of the width (W3+W4) 
of parts of the body-surrounding elastic members 71a and 71b which manifest elastic contractibility as measured in 

30 their flat state to the width W1 of the diaper measured in its flat state is 40 to 95%, preferably 50 to 80%, still preferably 
55 to 75%. The parts which manifest elastic contractibility are the parts where the body-surrounding elastic members 
are disposed in the body-surrounding side portions D1 , i.e., the portions outside the side edges of the absorbent core 
4. If the width ratio is smaller than 40%, the elastic members 71a and 71b must be fixed at a high elongation in order 
to provide a good fit. Such a high elongation results in unfavorable partial application of pressure to a wearer's body, 

35 giving similar inconveniences or discomfort to the wearer as with shorts type disposable diapers having contractible 
side panels. If the above width ratio exceeds 95%, on the other hand, the absorbent core 4 would be bunched or 
gathered to have reduced absorbing performance. Where the width of the body-surrounding elastic members 71a in 
the front portion A and that of the body-surrounding elastic members 71b in the rear portion B are different, at least 
one of the widths in the front and the rear portions A and B should be in the above-specified range. It is preferred that 

40 both widths in the front and the rear portions A and B be within the above range. 

[0029] To ensure a good fit around the wearer with a moderate tension, it is desirable that the 30% elongation stress 
a w of the waist opening portion 5 be greater than the 30% elongation stress o D of the body-surrounding portion D in 
which the elastic members 71a and 71 b are disposed. It is more desirable for developing a more proper tension around 
the wearer that o w be up to 1 0 times, particularly from 1 .5 to 6 times, as great as o D . 

45 [0030] For ease in putting the diaper 1 on a wearer, prevention of sagging and drooping of the diaper 1 while use, 
and alleviation of pressure imposed on the wearer's body, the waist opening portion 5 preferably has a 30% elongation 
stress a w of 30 to 250 gf/cm, particularly 50 to 1 50 gf/cm. For producing a moderate tension around the wearer's body, 
the body-surrounding portion D where the body-surrounding elastic members are disposed preferably has a 30% elon- 
gation stress o D of 5 to 100 gf/cm, particularly 10 to 40 gf/cm. 

50 [0031] The disposable diaper 1 according to the present embodiment is preferably produced as follows. The absorb- 
ent body 10 is made in a usual manner. The exterior member 11 is prepared by applying a hot-melt self-adhesive on 
the entire surface of the outer sheet 1 2, fixing the body-surrounding elastic members 71 a and 71 b in their stretched 
state in the body-surrounding portion D along the width direction of the outer sheet 1 2, fixing the waist elastic members 
51a and 51b and the leg elastic members 61a and 61b in their stretched state at the stated positions, superposing the 

55 inner sheet 1 3 on the outer sheet 1 2, and cutting the elastic members 71 a and 71 b at their center position in the diaper 
width direction. The absorbent body 10 and the exterior member 11 are partially bonded together. The side edges A1 
and A2 of the exterior member 1 1 in the front portion A and the side edges B 1 and B2 in the rear portion B are joined 
together, respectively, to make up the form of shorts. 
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ibility over the whole area of the portions D1 where they are dls P°^- should be disposed on 

invention. The body-surrounding elastic members 71 a, 7 b may n ^-™*"" ' located in the area where the 

[0037] The present invention will now be illustrated in greater detail with reference tc , Examples. The Examples 
presented as being exemplary of the present invention and should not be construed as limiting. 

EXAMPLES 1 TO 4 AND COMPARATIVE EXAMPLES 1 AND 2 

X'SSSSSSS 6 -*" r — ,or * ease in puni " 9 on 8 

wearer, and resistance to sagging in accordance with the following methods. 
1) Fit 

[0042] The diaper was put on 1 0 wearers, and the fit was judged from gapping between the wearer's body and the 

r^rr^ r 3 and d c r rative Examp,es 1 

Ind 2 were'e t0 24-month old babies, and the wearers of the diaper of Examp.e 4 were adults. 
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AUfcW**— to*-**"-"'"*"'"' 

C Gaps are formed. After the diaper is removed, pressure marks oy 
2) Ease in putting diaper on wearer 

im3] ^^^^^^^^^^^^ 

up the diaper. The wearers were the same as in (1) above, 
is 3) Resistance to sagging (sustained fit) 



to 



20 



A The sliD is less than 2 cm both for babies and for adults. 

B X slip is 2 cm or more and less than 4 cm both for babies and for adults. 

C The slip is 4 cm or more both for babies and for adults. 



25 



30 



35 




40 



Taber Stiffness of Absorbent Core (gf-cm) 



Fit 



Ease in Putting on Wearer 



Resistance to Sagging 



B 



B 



B 



B 



45 



50 



55 



nputtrngr^wearet.auetaine^ 

wilt, lh.se .1 the Comparative Examples. The »rt ^ " ess '" e 10 """^ 

width W3aW4 in the body-suaounding portion, h»««^ 3 "he wean," lacing side ot the diapot and sags oonsid- 

the sides. Farther, it forms gaps between «— •^ ( *2SL I i „ mM «, put, up and leals sM 

cost while equaling conventional diapers in absorbing I P^ an ^ g be varied in many ways. Such 

[00471 The invention being thus descnbed, ,t invention, and all such modifications 

variations are not to be regarded as a departure from the the scope of tne fo „ 0 wing claims. 



which is incorporated herein by reference. 
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Aeh^pos^e,^ 

„„d a Md-eeuntk. P«*n a«" • ' e 9 P 0 "' 0 "' Sa<1 ""^ 

.rem longitudinal side edges of said abdomen. ■ m a MM » w al , ematM1> , are 



diaper is 40 to 95% 



2. 



or any other sheet. 

The she* lype disposable diaper aeoording to olaim 2, wherein: 

said aapor odmpdaaa an abaodaen, >.d, heviageaid ropsPaet. said a-ti-leaPaga alree, and a,d abso*on, 



core i 



, and an oateno, member having said slde 0 , said absorM „, boo,, and 
4 The shorts type diapoaeble dieper aeoording t. claim 1 , 2. or 3, wherein: 
35 opening portion, and nroaterthan the 30% elongation stress of the portion 

40 stiffness of 0.5 to 20 gf -cm. 
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